Objectives. To assess the degree of agreement between appropriateness criteria for the use of colonoscopy developed by a standardized expert panel method and evidence from published studies.
The RAND appropriateness method (RAM) [6] combines documented pathology of the gastrointestinal system. a detailed review of the literature with an expert opinion Examples of detailed clinical scenarios are presented in group process. The RAM could thus represent one way of Table 4 . integrating clinical expertise and more formal clinical evidence Each panelist was provided with the literature review and to aid physicians and patients in making decisions about the catalogue of indications. The nine experts were asked to individual care. Even though it is one of the most widely rate the appropriateness of each indication on a 9-point scale, accepted methods, the RAM has been criticized on various ranging from 1 (extremely inappropriate) to 9 (extremely grounds [7, 8] . In particular, questions have been raised about appropriate). The following definition of appropriateness of the unknown extent to which it represents the best available an indication was used by the experts: the indication to evidence from published clinical trials, or whether it simply perform a medical procedure is appropriate when the expected reproduces current practice. health benefit (for example, increased life expectancy, pain This study examined the level of agreement between clinical relief, reduction in anxiety, improved functional capacity) evidence from published clinical trials and the recommendaexceeds the possible negative consequences (for example, tions of an expert panel, which had developed appropriateness mortality, morbidity, anxiety of anticipation of the procedure, criteria for the use of colonoscopy using the RAM.
pain produced by the procedure) by a sufficiently wide margin that the procedure is worth doing. After an initial rating performed at home, the panelists then convened and were provided with reports showing their own initial ratings and the
Materials and methods
anonymous distribution of other panelists' ratings. Indications were discussed in depth and panelists then individually re-In October 1994, a national multidisciplinary panel of nine rated all indications. The 9-point scale was consolidated into experts from Switzerland used a standardized expert panel three categories (inappropriate, uncertain, appropriate) by method, RAM [6], to develop criteria for the appropriateness using the median rating and the degree of agreement among of performing colonoscopy. The panel was composed of the panelists. The indication for colonoscopy was considered nationally recognized authorities from relevant specialties: appropriate when the median was between 7 and 9 without five gastroenterologists, two internists, one general pracany disagreement and inappropriate if the median was between titioner and one surgeon. Four out of the five gastro-1 and 3 without any disagreement. The indications were enterologists were actually very experienced in performance categorized as uncertain if the median was between 4 and 6 of the procedure. An inventory of all potential specific clinical or if panel members disagreed. For such a panel of nine scenarios (indications) (n = 402) for which performance of experts, disagreement was defined as occurring when at least colonoscopy might be considered was prepared. This intwo members rated an indication in the 1 to 3 range and at ventory was based on an extensive literature review which least two others in the 7 to 9 range. included articles published up to 1993. The descriptions of
The design of each study quoted in the literature review the indications were sufficiently detailed so that patients was examined by two reviewers (A.N.-F. and B.B.). In case presenting with a particular indication were reasonably homoof disagreement between the two reviewers, a consensus geneous, in the sense that performing the procedure would decision was achieved after a re-reading of the study and be equally appropriate or inappropriate for all patients in that discussion. Clinical trials, observational cohort and casegroup.
control studies, as well as studies of the accuracy of colon-The literature review was prepared on the basis of a oscopy were further analysed to identify which indications for Medline search covering the period 1976-1993. The keywords colonoscopy were included in each study. When appropriate, used were: 'gastrointestinal endoscopy and gastrointestinal results of studies that had examined the use of sigmoidoscopy diseases' crossed with 'efficacy, outcomes, clinical trials, meta-(in general the older studies) were extrapolated to the use of analysis and complications'. A search was also performed on colonoscopy. However, this approach was used only when the keywords 'inflammatory bowel diseases, rectal bleeding, one could logically project that the outcome of the use of gastrointestinal hemorrhage, colorectal polyps, abdominal sigmoidoscopy would also apply to the use of colonoscopy. pain, anemia, occult blood, diarrhoea' associated with 'sur-As it turns out, this was basically done for colorectal cancer veillance' or 'screening' and crossed with 'gastrointestinal screening studies. endoscopy'. In addition, relevant studies were proposed by In order to match the indications rated by the panel and the panel of experts themselves. Priority was given to clinical those retrieved from the literature, we used the inclusion trials and observational studies with the aim of identifying and exclusion criteria of the published studies and patient the best evidence linking performance of colonoscopy to characteristics (for example, age, gender). Matching was conachievement of a favorable outcome. For this study, 154 sidered possible whenever the profile of the majority of articles related to the use of colonoscopy were included, out the patients in the study, or a clearly identified subgroup, of over 1500 articles considered.
corresponded to a specific indication rated by the panel. In The major categories of indications are shown in the first several instances a perfect match between the clinical scenarios column of Table 1 . Other elements used to render the and patient profile in the corresponding study was possible. indications clinically specific included: patient age, symptoms, Most often, matching could be made with groupings of risk factors for colorectal cancer, previous lower gastrointestinal evaluations and treatments, and previously indications or after applying some form of logical deduction Table 2 ). (for example, if according to a study's results it is appropriate order to test whether the degree of agreement between paneland literature-based appropriateness criteria corresponded to to perform a colonoscopy every 3-5 years in a non-symptomatic patient aged [40 years, it would also be deemed the apparent quality of the published trials, we stratified according to comprehensiveness and quality, using the 21 appropriate if the previous colonoscopy had been performed >5 years previously). Categorization into appropriate, un-items of the CONSORT Statement [9] and the criteria proposed by Jadad et al. [10] . Given the small number of certain and inappropriate indications was also made for indications retrieved from the selected studies, based on the relevant publications available, only the CONSORT criteria allowed us to construct meaningful strata for this analysis. results and the discussion section of the published report. Appropriate meant that outcome was better when colon-The CONSORT items were used independently by two reviewers (A.N.-F. and B.B.) with good agreement between oscopy was performed; inappropriate was used in the absence of benefit or because of the predominance of adverse effects. them (kappa = 0.71). A consensus was easily arrived at after examination of cases where there was disagreement. A simple The category uncertain was used when the results themselves of the study under evaluation were considered to be uncertain score was calculated which allowed us to dichotomize indications derived from published trials with a higher versus or in case of disagreement of results between two or more studies of the same indication. For this last category, we did lower apparent quality.
In additional analyses, the literature-based indications were not attribute a different weight to the various studies according to design. Only clinical scenarios that could be matched with compared to 430 indications rated by a panel with a similar composition, held in March 1994 in the US. The Swiss panel a clinical trial, an observational study or a study of the accuracy of colonoscopy were considered for comparative did in fact use an identical catalogue of indications to the US panel as well as the same review of the literature. In analysis.
The quality of the studies was neither formally assessed addition, because in actual practice some of the indications considered by the panel are much more frequent than others, nor used later in the analyses, as only studies of sufficient quality were included in the literature review. However, in differing results in the comparison between appropriateness- and literature-based criteria may occur depending on whether agreement, kappa = 0.63) was found for the 48 indications, which could be compared to all 16 relevant studies (Table 3) . they are based only on theoretical or real-patient cases. We therefore also considered the indications for colonoscopy The comparison of indications from the studies using the appropriateness criteria developed by the US panel led to encountered in real patients referred for colonoscopy in a primary care setting (n = 577) by 22 general practitioners. similar results; the proportion of agreement was 78% (kappa = 0.67) for the 18 indications identified in the RCTs The proportion of agreement and weighted kappa coefficients were calculated for both theoretical indications and and 79% (kappa = 0.74) for 47 indications for all the relevant studies. The indications for which there was a lack of agree-those encountered in practice. A bootstrap approach was used for the calculation of 95% confidence intervals for ment between the RCTs and the panel are presented in detail in Table 4 . kappa. These analyses were conducted for all relevant studies, and separately for the randomized controlled trials (RCTs).
The degree of agreement between the indications rated by the Swiss panel and those retrieved from RCTs did not differ We used Stata 7.0 (Stata Corporation, USA) for statistical analyses.
when based on the 577 real cases. Fifty-one cases (9%) could be compared using the two sets of criteria (12 indications). The proportion of agreement between panel-and literaturebased indications was 69% (kappa = 0.47).
Results
The degree of agreement between the two sets of indications was not different when the comprehensiveness and The literature review comprised 154 published papers, inthe apparent quality of the published reports were considered. cluding 11 clinical trials, 14 observational studies, and 11
The proportion of agreement was 77% (kappa = 0.54) for studies of the accuracy of colonoscopy and sigmoidoscopy. 13 indications retrieved from the three trials with higher Forty-eight (12%) of the 402 specific indications for colon-CONSORT scores and 73% (kappa = 0.48) for 11 indications oscopy rated by the Swiss panel could be matched to a from the other five trials. corresponding indication from at least one of 16 published studies (eight RCTs [11-18], one non-randomized trial [19] , five cohort studies [20] [21] [22] [23] [24] and two case-control studies [25, 26] ) (Table 1) . Nineteen specific indications could be identified Discussion in at least one RCT. A 68% agreement was found between appropriateness criteria and criteria derived from RCTs This study indicates that, when considering all possible indications for the use of colonoscopy, the rationale for its (kappa = 0.52) ( Table 2) . A similar degree of agreement (71% utilization could be based on evidence from published ran-observational studies, matching indications between the panel and the literature was not possible. This was either because domized clinical trials in only 5% of cases. The proportion was still <10% when calculated from indications to perform the study population included heterogeneous groups of patients with different susceptibility to disease (for example, colonoscopy in actual primary care patients referred for the procedure. The inclusion of observational studies, which are in colorectal cancer), or because information was lacking regarding inclusion and exclusion criteria or subgroup ana-general more vulnerable to bias and error, did not significantly increase the number of indications which could be based on lyses. The difficulty encountered in using these studies as a source of clinical evidence for one specific clinical scenario that additional evidence. These results alone underscore the need to further increase the evidence base for many clinical would probably be similar to that encountered by a physician looking for evidence on the care of an individual patient. In indications for colonoscopy. Although it is not easy to conduct effectiveness studies, it is imperative that physicians and the application of EBM in daily practice, such interpretation of published evidence is however sometimes possible. Another patients be able to rely on more solid information to help them make informed decisions about care. It is also important reason for the low number of literature-based indications was the fact that published studies providing lower-quality to have such information to improve use of resources in health care. However, one should also realistically acknowledge that evidence (for example, small case series) were not taken into consideration in this analysis. we would never have at our disposal all the high quality studies that we would like to have. Therefore, we should also Based on kappa, the agreement between literature-and panel-based indications was moderate, despite proportions improve alternative approaches to determining the appropriateness of care, such as standardized expert panel of agreement, which were generally in excess of 70%, a problem due to small numbers and imbalances in the agree-methods.
Evidence-based medicine (EBM) seeks to formulate rel-ment table [29] . This less-than-optimal agreement could indicate that the panelists paid insufficient attention to published evant questions and propose answers for individual patient care [27, 28] . Although it does not follow the rules developed evidence summarized in the literature review when rating appropriateness of indications. Alternatively, although they by the EBM movement, the catalogue of clinical scenarios used in the expert panel process could be considered as the were aware of the results of the published trials, they could have preferred their own clinical expertise in certain situations, sum of all the possible indications for which colonoscopy could be indicated. Thus, a question could be formulated as proposed by the EBM approach [28] . Additional elements other than the results of published trials could have influenced based on each clinical scenario to look for published evidence to evaluate the degree of appropriateness of use of colon-their judgement; for instance, a perceived low effectiveness of the procedure in spite of proven efficacy or the apparent oscopy in such patients. For the vast majority of these indications, no RCTs-nor any studies of sufficient quality-poor quality of some published studies. Furthermore, it is probable that panel members, although experts in their own exist and the results of an expert panel may well represent 'the next best external evidence' [28] .
clinical field, may not master all the skills and knowledge necessary for the critical appraisal of evidence from the We acknowledge, however, that this analysis is based on a literature review and a RAM panel that took place several literature. Other potential reasons for lack of agreement between experts' judgement and published evidence may years ago. A limited overview of more recently published studies of the potential usefulness of diagnostic colonoscopy include time-lag between the realization of a study and judgement concerning its role in current practice or the rate was performed. A few prospective cohort studies and clinical trials have been published since this RAM panel. Several of diffusion and frequency of use of a technology in a country.
Last but not least, the definition of the appropriateness studies provided updated information for indications for which information already existed in 1994 (for example, categories was different for the literature-and the panelbased indications, especially for the 'uncertain' category, thus faecal occult blood test for colorectal cancer screening, postpolypectomy follow up), but not much has been published precluding full agreement.
In their study of the development of RAM clinical in-about the usefulness of colonoscopy in patients with abdominal pain or changes in bowel habits, for instance. There-dications for carotid endarterectomy, Merrick et al. found, in a simple analysis, that panel ratings were consistent with fore, we feel that, had the analysis been conducted anew more recently, we would not expect much change in our those of the literature [30] . However, comparing the same RAM clinical indications with the results of research synthesis, findings and conclusions.
The low proportion of indications based on published produced by a systematic quantitative summary of research findings, Wortman et al. observed that although there were evidence is explained in part by the large number of clinically specific indications for appropriate use of colonoscopy de-areas of agreement between the two methods, differences occurred which were considered to be significant [31] . Lomas veloped by the panel process. Although one of the purposes of the RAM is to obtain clinically specific and meaningful et al. examined the role of evidence in a consensus conference process in Canada. They found that, for evidence-based indications, the catalogue of all potential indications for colonoscopy was built with the aim of being virtually com-scenarios, as opposed to non-evidence-based scenarios, consensus was substantially greater among panelists before the prehensive. Actually, the indications, which would a priori be considered inappropriate by a large majority of clinicians conference and that improvement in consensus after the conference was also much higher [32] . was also included. In addition, for one RCT and eight Many of the hypotheses formulated above about the lack References of full agreement between panelists' judgement and the evidence retrieved from the literature are speculative and the and published evidence has been regarded as a weakness 
